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ABSTRACT 

Studied in detail werc about 100 sections of the Upper Permian marine and 

continental deposits from the South Cis-Urals: from the south-eastern edge 

of the Russian Plate and the Cis-Ural Trough. Characteristic complexes of 

marine and non-marine ostracodes were distinguLshed. Ail  the régional strati¬ 

graphie units of the Upper Permian were characterized in detail from micro- 

paleontologic point of view. Associated organic remains were specificd: 

tetrapods, bivalves, miospores. Rrief lithologo-facics descriptions of the sec¬ 

tions from varions structural zones arc presented. Detailed corrélations ofthe 

Upper Permian sections from the South Cis-Urals wcrc carried out. 

RÉSUMÉ 

Une centaine de coupes dans les depots marins et continentaux du Permien 

supérieur du Cis-Oural sont étudiées en détail : de Pextrémicé sud orientale 

de la place-forme jusqu’à la dépression du Cis-Oural. Des assemblages 

d'ostracodes marins et continentaux sont distingués. Toutes les unités strati- 

graphiques régionales sont caractérisées en détail du point de vue micropa- 

léontologique. Les bio-resres associé.s sont spécifiés : tétrapodes, bivalves, 

miospores. De brèves descriptions des faciès et de la lithologie sont présentées 

pour les différentes zones structurales. Des corrélations détaillées pour les 

coupes du Permien supérieur sont conduites. 

• 1997 • 19 (2) 247 



Molostovslcaya I. I. 

INTRODUCTION 

The Permian systcm is distitiguished for the 

wide-scale distribution of continental deposits in 

Gondwana and Laurasia. It is extremely difFicult 

to divide or correlate these deposits due to rheir 

facial variations and scarcity ot organic remains. 

The Upper Permian contineiiiul formations from 

the east of Europcan Russia arc exceptional in 

the respect, because diverse lossils hâve been 

foiind and stiidied chcre: ostracodes, bivalves, 

conchostracans, retrapods, fishe.s, flora and mio- 

sporcs. Tetrapods and ostracodes are among 

those most studied. Due to tlieir conimon occur¬ 

rence and fisr evolurionary variability, ostracodes 

hâve become the leading launa in régional corré¬ 

lations. They may prove to be important for dis¬ 

tant stratigraphie corrélations as well. 

rhe présent paper dcals vvith stratigraphie corré¬ 

lations and complcx biostratigraphic description 

o( ihc Upper Permian deposits from the soulhern 

Cis-Urals, onc of the most compiicated géologie 

régions embracing the junction zone of the 

south-east of the Russian Plate, Cis-Ural 

Marginal Trough and Peti-Caspian Dépression. 

Spécial atrention was paid to ostracodes, whlch 

formed the basis for section divisions and corré¬ 

lations. The rescarch was fouiidcd on wcll and 

natural section descriptions made by rbc author 

in the process of géologie survey and thcjnatic 

Works, and on the materials piesentcd in the 

papers by Kuleva (19/5) and Koclictkova 

(1970). Ostracode studics werc performed by the 

author. Besides the original marerial, définitions 

by Kochetkova & Spirina {in  Kuleva 1975) were 

used, in some cases provided with new strati- 

Fig. 1. — The Upper Permian sections from the South-East of 

the Russian Piste anp Cis-Urai marginat deflection P^u. 
Ufimian; P;kZ, Lowor Kazaman: P^kZ^. Upper Kazanian: Pjt,. 
Lower TaUrian Uppwr ïatari^n (North Dvina hoiizon), 

Pjtj'^. Uppt-f TatariâM <VyaIkw hori/oii). T,. Luwtît Triassic 
1. Novo-KandaurovKa. tbo CheRuahu ihu Sukhalya River tribu- 
tary (P^u, P Kz^, R,k7y) 2, KorneyevKa. lhe SuKnaiya River 

(Ppkza)- 3, Yutoaly, Mit*  SuRhâivs River (P;.Rz,. P-^kZ;ï* 3*, 
Taimasovo iho Ûol. Kuyutqarü River (P^kz-, P>Kz^>. 4, 

Yalchikayevo. the Shaitanka Rivet (P^u. P=Kz,^- 5 Well 104 
Byelozyorka îhe Satmysn River fP^u. P^k^i P-kz^). 6. 
Karmalka. Ihe Saimysh River tP^kz,. P>kzJ. 7 Well 124. 
Petrovka (P^u. P^kz., P,,kZy, P_T,). 8. Well 1*22, Verknnî Gumbet 

(P;;U, P>2,. PAz^, P*i,)- Ô. Weli 123. Vûskresanskûye (Pa- 

PAZi. PjkZs. PA)' ^0. Well 13*^. the Sheshmir River (PA^i*  
Pgt,). 11. Well IS"-'', the Shestirn'rr River <P,u. Pikz.. 12. 

Nlzhni Babatar (PAz,)-13. Wall 388. Yangiz (PT, PAz,. PA^c- 
P^l,). 14, Ihe Shesiimif River (PA^g. 15, Well l52k 
Maryevka. the Saimysh River (P^u. PaE. 1^- 
Well 157‘'. MaryevKa <P,u. PAz-,. Pjkz,) 17. Brody Spring 

(PAZ;:. Pd-)- 18« Well 1 Brody (P è. PAz,). 19. Well 43>-. 
Tiryak-Lizyak iPA' PA^v PA^^) 2<), Wall 48* (State farm) 
OktyabrsIOi (PAZ;- Well 55. Budyonnovskij (Pjt-,. 

22. Well 52''.*Anatolyevka. the Salmy.sh River (P u, 

PAz,. PAz ) 23, Well Sakmara F.kz, PAz^. PA  ̂

Well 1*'. Sakmait* (PAzi. 25. Well 3n-. Grebeni (PAz.. 
PAz^, PA). 26, Krasny GuHy. üioboni (P^u, P.lc,. PAZi,. PJ,)- 
27. Well Ofstwni (P..w, P.^.. P..kz..). 28, Well 7^ Grebeni 

(PAz,. PAzd- 29. Well 39'. Grebeni JPAz.- P kz^. PAÏ- 30. 
Well 6‘. ChDb^fvkl (P Ar,. H^t ). 31. WcH 30. Neznenka (P,u. 
PAz,. PgkîPyt,). 32*. drenhiirg iP^z,) 33, Weii 70  ̂Boislioi 

Sulak (PA^i. RAz^) 34, W^il 94^. Bojsho] Sul^ik lP-u, PAZt, 

PgkZg. PA. Kl.-*)-  35. Well 80. Dzhoan-Tyubinskaya (PAz-. 
PAzg. Pot.). Ûé. Well 79\ Ozhuan-TvuOinskaya (P,u. PAz . 

PAz,. Pat,. PA‘"- 37. Well 98*. Karavanny (P le. T,) 33. 
Well 59*. Boyevaya Ml. (PAZ;)- 39, Wek 60'. Boyevaya Mt. 

(PAz,. PA^d* *19. Wall 53', Boyevaya Mt. (PA^j. paA ^1- 
Wells 61*‘-67''. Krasnoyarka (PAz.. Pokz^. PdW 42. Well 73\ 

Kamennaya (P^u, PAz,- PAz^- PAi* ̂3. 
Yelshanka (P^iA, T,). 44. Korneyevka, ihe Yarykly River (PAz)- 
45, Yeldashevo, the Yurgashka River (Pgt,)- 46, Skvorchikha, 

the Yergabusha River (PA)- ^7. Osipovka, the Budenya 
(PAz>) 48, Karatalka. rhe Te>ryuk Rive*' (PAz,} 49. 
Rodniküvsk, lire Tviryuk River (PAz?)- 50. Verkholor. Ihe Tor 
River fPAzJ. 51, VoskrQsenskoye.'lhe Tor River (P_.t,)- 52. 
Vesyoly rhe Nugush River (PJ, PA*'’) 53. Krasnogorka. 
tho Nugush River 54. Lipovka (P,t./. 55. Aie.xandrovka, 
the WugiJSh nvor (PAZ,- P.Az,. P^!,). 56. Yurnaguzmo, the 
Mdleni (PA''  ̂P. 1;'') 57. Kadyrovo, lhe Menyg River (P.I,} 58, 
f^alakqriüvp (PAz,}- 59. Sergeyevsktj. lhe Chukur - Bulyak 
River The Bolshoj Yushatur Inbutary iP^i.) 60 Cherrigovskij 
(PA*^) 61 Bekechevo ihe Nâk‘j2 River (PAz,- P Aï,. p2i,). 
62. Savelyevski) (Pjtp’'*). 63, Sankinskrj iP,!;.• ') 64, 
Raznomoïka. the Tugdstemir River 65 St’avyanka 
(PAZ;, P^U)- 66 AJiaberdino (PAz^) 67. Davletkulovo, lhe 
Yaman-Yushatyr River (PAz?- PA) 68. Well 28 and uve'i 43. 
Davletkiilovo (PAz,. PAz2. Pa*,)- 69. the Tashla River (PAZg. 
Pj!,). 70. Alejtandrovkâ. the Kupiya River (PA'*')- 71. Urman- 
Tashia iPîiA**!  72, Kasierînskij. the Boishoi Yushalur River 
basin (P.J- '). 73 MaslovsKij, me Boishoi Yushatur River basin 
(PA'’)' 74. Smirnovka tPA“’) 75. Alebasirovaya (PA') 76, 
Cherepanovka, lhe Burunchar River tPA'*')' 77. Well 41. 
Staroseika. tho Bolshol Ik River (PAzi- PAZ;>)- 78, Staroseika 
(PAZj) 79, Dmithyevskij (P,t,. Pji,-®). 80 WgM 4- ana 5', 
Dmilnyevskij (P,.k2.. P^,l, PA"*)- 81 Stary Kaziatr. the Chena 
River (PAAT 82, Novosyoiki, the Chena River (P^.l,) 83. 
Khoimogory. the Bolsho* Ik River {P;4,). 84. NovoKulchumOvo, 
lhe Sakmara River (P;;t^^‘^. PT^'^)- 85, Well 121, 
Novokufchurnovo (PAZi- P^t). 86. Vyazovka. iho Ural River 

P?!/'). 87, Well 102. Vyazovka, (P;Ar?. Pji,! 88. 
Well Ostrovnoye. the Urai River (PAz.. Paz,., PeM- 89. 
Blumontai Gully, Ihe-Burtya river (PA'''^TÏ 80 Zhoiloyo. the 
Sakmarâ Rtver (PA^J- 91. Giryâi, ihe lirai River (PA"’- Pîln**)-  
92. Well 73. Acbvny (PAZ:- Pdd 83 Well 44. 
Verkhneozernoye, lhe Ural River (P;kz,i. 94. Verkhneozernoye 
(PAZ-, P-.i\ 95- Wells profile 5-22 lhe Burly River (P.i,. PA^’. 

P.iA)' 
a. outerop exposure. b, well. c. boundary ot the Cis-Ural margi- 
r>al deflecliop- d, boundary of Per-Caspian Dépréssion A-B, 
lhe line ot the sections studied in Fig. 2. C D. lhe line of the 
sections sudied in Frg. 3. E^F. the (me of tlie sections studied in 
Fig. 4. 
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graphie mtcrpretarioiis. 

Bivalve complexes were Sîudicd by Kuleva 

(1975), fish by Minikli  & Minikh {tn Ochev et 

ai 1979), conchostracans by Lopato {in Kuleva 

1975), miosporcs by Shatkin^kaya (Hfremov &: 

Shatkinskaya 1972). letrapod définitions belong 

to Tverdokhlcbova, Chudinov & Ochev {in  

Ochev et al. 1979). The data on marine macro- 

fauna was taken Injin the works by Kochetkova 

(1979) and Rom.inov (1972). 

The Wells were drilled by the Orenburg 

Territorial Géologie Service from 1960 to 1985. 

UPPER PERMIAN DEPOSEPS 

The upper section ot the Permian system in the 

South ol the Cis-Ural marginal bend and the 

adjacent région ol the Russian plate is represen- 

ted by the Ufimian, Kazanian and Tatarian 

stages. The Kazanian and Tuarian .stages are each 

represented by iwo substages; ihe lower and the 

upper oncs. I he lowci substage of the Tatarian 

consists of the Urzhum horizon, the upper one 

of the North Dvina and Vyarka horizons. 

According to the feamres of the Lare Permian 

sedimentogenesis, this territory is divided 

(Fig. 1) into chree structurahfacial zones: the 

western (Novo, Kandaurovka, Grebeni and 

Yelshanka sertlemenis), the axial (Raznomoika, 

Vyazovka, Blumental) and the eastern (Tor, 

Khohnogory, Biirly).  The principal stratigraphie 

units from each zone possess lithologie composi¬ 

tions, thicknesses and minerai complexes that 

differ to varions exrents (Figs 1 -4). 

The Ufimian s iage 
l’he Ufimian stage Iront chc western zone is stu- 

died in exposures and cores from numerous 

mapping and pioncer wclls (Fig. 1, Kandau¬ 

rovka, Shestimir, Yangiz, Urnyak, Brody, 

Sakmara, Grebeni, etc.). 

The stage i.s composed predominantly of red ter- 

rigenoLis rocks that arc replaced by halogenic 

Kungurian structures downwards along chc .sec¬ 

tion. The boundary between the Ufimian and 

Kungurian beds is convcntionally drawn over the 

roof of the last more or Icss chick interlayci of 

chemogenic rocks. Clays, aleurolites, sandstones 

dominatc in the section, mari, limestone and 

dolomite interlayers are rare. Rock gypsification 

is charactcristically observed, significant in the 

lower portion (Fig. 2). The thickness varies from 

75 to 190 m. Diverse qcganic rcmains occur: 

ostracodes, bivalves, conchostracans, miospores. 

Ostracodes. Pnleodarwin itln ahunda 

(Mandclstam), /? nugiistn (Mandclsfam), P. par- 

phawvae (Bclousovu), P proara (Mandclstam), 

P. litncetiformis (Kashevarova), P. trita (Palant), 

P. burjevoensis (Palant), P. luhimovae 

(Kashevarova). Garjainùinda Uja (Spirina et 

Molostovskaya), Ç. kulevae (Spirina et 

Molostovskaya), G. gracilh (Spirina et 

Molostovskaya), Prasnchonella stehruirta 

(Kashevarova), Pr, kargalrnsis (Kotshetkova), 

Pk ka^nyschemaensis (Palant), Darwiniiloides 

djurtjulivnsis Palant, Sinusnella pergraphica 

Mandclstam. 

Bivalves. Pahi-emnutela attenuata Gusev, P. ova- 

tiièformis Gusev» P sinlasensis Gusev. 

Conchostracans. Hernicyeloleaia baentschiana 

(Bcyrich), Limnadia {Paleolimnadia) rossica 

Molin. 

Miospores. They are represented by rwo com- 

plexe.s; rite early (Miospore.s Hl) and the late 

oncs (Miosporcs H2) (Efremov & Shatkiriskaja 

1972). Within the Hl miospore contpiex domi- 

nate Zonotriletesy significanrl)  ̂Dri/rivwr, associa- 

ted Vitratinai characferisric Lycospora variahilis 

(Jansonius), Clrratriradites prncumbem (l.uber), 

Stria topodoenrpttes tajfne>tsis' Sedova, 

Strititnidiplapiyiites elangam (Ltibcr), Vittatina 

s tVH}  ta 1 -U b e r, Gra n isp o ri  tes os m u n da e 

(Samoilovich), (hannlatisporites resiste^h (Luber), 

Cnratriradites provumhem (Luber), Platysacctis 

alntrjs (Luber), Striatohapïopiniles perfectus 

(Naumova). 

The Ufimian beds are poorly studied in the cen¬ 

tral zone due to little outeropping and the lack of 

cote materials. A 180 m thick scqucnce of red 

gypsiflcd clays, maris, sandstones with gypsum 

interlayer.s, situated a bit to chc north of the area 

concerned, near chc village of Yar-Bishkadak 

(Kotschcllvova 1970), bas been assigned to the 

Ufimian. The confirmed Ufimian beds to the 

South, were pcnccratcd by wcll 79 in the left- 

bank région of the Ural River. They are represen- 

ted by red clays, aleurolites and sandstones. 
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Wells show the Ufimian beds to be up to 360 ni 

thick. In chc castern zone> the Uhnùan deposiis 

occiir along the Nugiishu River (Vishnevskaya 

and Alcxandinvka villages). They are represented 

by a thick (about 700 m) sequence of red conglo¬ 

mérâtes with rtinr pebbics, sandstoncs» aleuroliies 

and maris with rare thin limestone interlayers. 

Coarse clasrics are characreristic of the middie 

portion. Along the Nakyz river near the 

Ryazansky l'arm and the basins of the Bolshoj Ik 

and Bolshoj Syuren Rivers, the Ufimian deposits 

are represented by thick pebblc conglomérâtes 

often changed by boulder ones. "Uiesc conglomé¬ 

râtes consist of coarse pebblcs of diverse nicca- 

morphosed and igneous rocks» limestones with 

Carboniferous l’annal remainst quartz and Oint. 

Sandstone lenses occur among conglomérâtes» 

and very seldom interlayers of maris and sulfur 

silicified limestone (Kotchetkova 1970). 

In the vicinity of Zalair-llyinskoye and .Staroscjka 

villages, the LIlîmian deposits are represented by 

68 m thiciv reddish-brown argillices with iiuer- 

laycrs of browni.sh-grey sandstones and grey 

limestones. The âge of the set|uence is cstabli- 

shed according (o osrracode complex: the zonal 

guide fo s s i I Pale fi  lia rw 1 n ti la a h ii  n eln 

(Mandelscain) and R angasïa Mandelsiam, 

P. lancetifornns Kashevarova, etc. 

The Kazanian srAc.t 
The Kazanian stage according to its lithologic- 

lacial featiires is divided into two subsrages: the 

lower and the upper ones. 

The lower Kazanian stage 

The lower Kazanian stage has a complicated 

structure wichin the area considered. In the west, 

it is represented by marine faciès subscituted by 

lagoonal-contincntal ones farther castward, 

mainly in the axial zone; rhis reflecrs rhe trans- 

gressive-regressive cycle of the Kazanian sea 

(Fig. 1, Urnyak, Brotly, Sakmara, Grebeni, 

Nezhenka, etc.). 

Within the western zone, the lower Kazanian 

substage is conipo.sed of grey santLsiones, aleuro- 

lites, clays and limestones. Clays and alcurolites 

dominatc in the lowermost of the section; chc 

middie part is represented mainly by limestones, 

maris and clays. 

rhe upper third of the sequence is built of clays, 

aleurolite.s and sandstones, the larter ones often 

con.siiiuting up to 50-70% of its volume. The 

substage thickness varies froin 60 to 200 m. 

Diverse organic remains occur wîtliin the lower 

Kazanian deposits: ostracodes, corals, bryozoans, 

crinoids. 

Ostracodes. Ostracodes are represented by the 

in,irine species* the guide fossil Amphhshes tscher- 

dynzevi Posner and Psendoparaparchites fornnda' 

biUs Schneider» AccumineUa bella Khivïntscva, 

Corntgclla valosa Khiviniscva, Kirkbya tara 

Khivintseva, Moorea facilis Schneider, Cavellina 

grandis Schneider» Cavellitui unior Kotschetkova, 

Hcaldia posreomnra Schneider, H. oblonga 

Kotschetkova» llealdia shnpUx Rouody. H. pseu- 

disfmplex Kotschetkova» H. snhfriangula Kots¬ 

chetkova, H. reniformis Schneider» Healdianella 

vulgata Kotschetkova, Cribroconcha tmehakensis 

Kotschetkova, Bnirdia heedei Ulrich et Bassler, 

B. garrisonemis Up.son, B. pomptlioides Harlion, 

Acratia bascbkirica Kotschetkova, Tabalicyprh cre~ 

pidalis Kotschcikova, Actunna diffusa Schneider, 

A. seennda Kotschetkov.i, Monoceratina fiistigiata 

Kotschetkova, M. faveolaia Kotschetkova, 

M. parvnla Kotschetkova, M. exiUs Schneider, 

Fascianelbi mnabilis .Schneider. 

Foraminifers. Glmnospira sp., Ammodisens cf. 

b ra dy nus J* a n d c I. Venieuitrno i  d es basa n i  ca 

Ucharskaya, Cornuspira mcgasphaerica Gcrke, 

C miiTOsphiierica K. M. Maday. Caldvertella 

knsixnka K. M. Maday, Nodosaria cushmani 

Paal/.üv, N. Joteimeniformis K. M. Maday, 

N. hexagona ( fscherdynzev), N. aff. noinskyi 

l’scherdynzcv, N. krotovi 'fscherdynzev, Pseudo- 

nodosaria lata K. M. Maday, Frtmdicularia Ion- 

gissirna (K. M. M.idav), Fr, geinitzinaeformis 

(K. M. MaeJay), Geinitzina spandeli Tscher- 

dynzcv, Teirattixis sp., Tristis permiana Gcxkc, etc. 

Brachîopods. Cleiotbyridiiui pectinifera Soweiby, 

Cl. semiconcava Waagen, CV. nyssiana KeyserÜng, 

Stepanoviella be m i  sp ha e r i  uni K ii  t u r g a, 

Pr. (Gantrinelta) cajicrifii  Vtnieuil, Pn konincki- 

anus Keyserling, Licharewia riigulatia Kutorga, 

/.. cuTvirostris Verneuil, Üielasnia elongata 

vSchloihcim» D. elliptka Nctschajev» D. angnsta 

Nctschajcv, Linguta orientalis Golowkinsky, 

Atdosicges honescens Verneuil. 

Bivalves. Leibea haiismanni Goldfuss, Allorisma 
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elegnns King, PseuiJobakewellia sulcata (Geinirz), 

Ps. ceratnphragiuformis Noinski, 5. tutchburia 

îschernyschevi LichareA'. 

In rhe central and eastern zones, the lower 

Kazanian comprises a sequence of grey-colored 

sandstones, aleurolites, clays, maris, limestones 

and dolomites of lagoonal-deltaic and littoral' 

marine gcncsis (Figs 1, 2, 3, Davietkulovo, 

Bekeshevo, Srarosejka, Ostrovnoye, Verkhneo- 

zernoye). The sequence contains the Kazanian 

complex of non-marine ostracodes: guide zonal 

fossil Pakodarwiimlii fainae (Bclousova) and 

P aineata (Kotschctkova), P. imme (Bclousova), 

Prasueboveibi hclchetcfî (Belousova), Darwinu- 

bides cf sentjakotsis (Sharapova). 

Non-marine bivalves. Paleomuieta sintaserisis 

Gusev, P ovataeformh Gusev, characteriscic ofthe 

Uflrnian and Lower Kazanian deposits, 

Flo ra. Pecopteris iUithrisctfolia Meyen, 

Sphenophyllum, Asterodheus. 

Pollen ol üord.iitcs: C.ordahina uralensis (laiher) 

Samoilovich, C mbrouita (Luber) Samoilovich. 

Ginkgos: Ginkgocycadopbytus crosi4s (Luber) 

Samoilovich. 

Co n i fe rs: Protodiploxypinus çlongaim 

Samoilovich, Protopodoempm akttus Samoilovich. 

Some pollen of obscure systematic affiliation: 

Azonalites [Rugosina) tenuü Luber, A. (Ihiuella) 

levi-s l.uber. 

Fern-like .spores: Aztmofriletes cf. résistons Luber, 

A. Samoilovich (Kuleva 1^75). 

The upper Kazanian suhstage 

The upper Kazanian substage in the western 

zone is represenred by lagoonal-continental for¬ 

mations: red, less frcquently grey clays, aleuro- 

lires, sandstones, and, r.o a smaller extenr, by 

limestones, maris, dolomites (Valchekayevo, the 

Shestemir River, Shesccmir, the Karmalka Spring, 

Tashla-Lhiiyak. Sakmara, Grcbcni, Nczlienka, 

etc.). The lower boundary ot the laie Kazanian 

deposits is clear. drawn over the roof of marine 

sandstones, overlain by clays wirh the zona] guide 

fossil Paleodanvinula fainae (Belousova). Its 

thickness varies froin 110 lo 14() m. 

Within the axial zone (Davlctkulovo,, Slavyanka, 

Islayevka, O.sirovnoyc), the upper Kazanian sub¬ 

stage is composed of non-marine irucrlaid clays, 

aleurolites and sandstones with rare interlayers of 

limestones and maris. Within che section near 

Davietkulovo village, scattered smâll flint and 

mari pcbbles occur as wcll as small lenses of fiue- 

pcbblc conglomerate.s. The substage is up to 

600 m thick thcrc. Uie section near Ostrovnoye 

village is distinguished for chiner rocks; it is 

250 m thick. 

The upper Kazanian substage bas a somewhat 

unet^en structure in che eastern zone. At rhe Tor 

River (Kotchetkova 1970), this is represented by 

a thick (556 m) carbonate-terrigenous sequence 

composed of Inlerlaid brown, lilac and grey 

clays, aleurolites, maris, limestones, sandstones. 

The Kazanian is nul divided into substages 

within the section along the Nugush River. 

Assigned co ii  is a thick (over 700 m) sequence of 

brown, lilac, grey maris and aleurolites with 

sandstone inierlayer.s; this sequence overiies a 

sand-conglomerate one, chat is conventionally 

considered to belong co thé Ufimian stage. 

Coarse clastics are rathet significant near 

Zhyoltoyc village*, sandstones, gravelstones and 

conglomérâtes. The section near Novokul- 

chimovo is represented by a rather monotonous 

interlayers of concretionary and bedded brown 

limestones. Diverse organic remains occur within 

the upper Kazanian deposits over the whole of 

the territory: ostracodes, bivalves, conchostra- 

cans, tetrapod-s, flora and miospores. 

Ostracodes. Ostracodes are represented by the 

foliowing spccics: Paleodarwinuln fainae 

(Bclousova), P akxandrimie (Bclousova), P ire- 

nac (Bclousova), P euneata (Kotscheikuva), 

P. tichonovichi (Bclousova), P. tuirnazensls 

(Kotschctkova), P. tHinanufttvae (Belousova), 

P. inornarinaeformis (Bclousova). R chemnovella 

(Beioitsnva), P amnavae (Bclousova), P persim- 

plex Kotschctkova, P procurifa (Kotschetkova), 

Garjainowula lija (Spirina er Molostovskaja), 

G. ex gr graalis (Spirina et Molostovskaja), 

Prasuehnnella tkbwinskaja (Belousova), /? beb- 

heica (Beloust)va), Darwinuloides semjakensis 

(Scharapova), Plaeidea ex gr. lutkevichi 

(Spizharskyi). Schneideria kazanka Kotscherkot-a 

occurs only in che lower par: ol the section. 

Bivalvc-s. Bivalves are represented by the Bclebcj 

complex ; Palaeanodorua rhomboidea {Ner- 

schaev), Palaemuiehi cebbrata Gusev, P. cfuadraia 

Kuleva, P, novalis Netschaev, P. umbonata 
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Fig. 3. — Corrélations of the sections of the Upper Permian deposits in central part ot Cis-Ural marginal deflection. 1. conglomé¬ 
râtes. 2. Lirai rocks pebbles. 3. local rocks pebbles. 4. sandsîones. 5. aleurolites (siltsiones). 6, clays. 7, maris. 8. limestones. 9, 
organogenic-clastic limestones. 10. nodular limestones. 11, dolomites. 12, gypsum. 13. anhydrites. 14, salts. 15. ostracodes. 16, 
bivalves. 17, conchostraceans. 18, brachiopods. 19, foraminifers. 20, gasteropods. 21, tetrapods. 22, fishes. 23, flora. 24. mio- 
spores. 
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(Fischer), P. krotovi Nctschaev, R olgae Gusev, 

P. doratifonnis Güsev. 

Conchostracans. PaldeolimnadiopsU eichwaldi 

(Netschaev), Ctyptoasmussia exiqua (Eichwald), 

Cyclotimgusîîes kazanen$is Molin. ULiigkemia 

Novojilov, U. orengurgiana Molin, U. pétri 

Novojilov, Sphiîcret^theria ikevsis Molin, 

Pieudestheria ktuhwica Mol in. 

Tetrapods. l*I(U\*tps  sp., Denterosauriis sp., 

Tapinocepbalidüc> similar in dimensions to 

Deuierosaurus gigm Efremov. 

Miospores. Charactcristic Cordaitina, Limiti-  

sporiies leschikii KJaus> Cigafitosporites hallsta- 

thensls Klaus, Striatites marginalis Klaus, 

Striatohaplopinitci latissimus (Liiher), Striata- 

pkeites suebineash Sedovâ, Vfttattna striata Luber, 

associa t.ed Cyclogranisporites ̂Açanthotriletes, 

Azonali'tes. 

Flora. Carpolithes sp., Phyllodaderma sp-, 

Noeggerathîopsh sp., lepeophyllum Samaropsis 

sp., sp., OdoHtapteris 5^.  ̂Eqitisetinu 

sp., Rtiflaria sp., Taeniopteris sp., Recapteris sp., 

Voltzia mamadysihemh Zalessky, Samawpsis irre¬ 

gu taris Ncuburj», Piygmaphyluni expansum 

Brongnian. Odoutopteris cf. vossica Zale.ssky, 

IJllmanuia Inarmiya Eichwald. 

The Tatarun s tage 

The Urzhum horizon 

d'he lowcr Tacarian siibstage (Urzhumsky in 

figures 2'4) in the western zone discontinuousiy 

overlies rhe Kazanian beds and i.s characterized 

by binary structure (Shesteniir, Sakrnara. 

Grebeni, Nezhenka, Boyevaya Mr.). Its lowcr 

part is composcd of obliqucly la)-'ercd red sand- 

stones, aleurolites, clays and finc-pcbblc conglo¬ 

mérâtes of local-rock pebblcs. The upper half is 

built of red jleurolites, clays, fine and more sel- 

dom coarse-grained sand.stones. The horizon is 

up to 200 m thick. 

This division in two parts bccomes progressively 

le.ss vivid ea.stwards (Kamennaya, Dzhuan- 

Tyubinskaya). 

rhe axial zone of rhe Urzhum horizon i.s distîn- 

guished for high fhicknesses, alcurolite-clayey 

composition, cunglomeratc-lens occurrence and 

widely spread nodular limestones. The number 

of conglomerate interlayers reduces southwards 

(Fig. 3), the number of nodular limestones 

increascs. ’Fhc section ncar Davled\ulovo village 

is composed of red intcriaid clays and aleurolites, 

sandstonc, ümestone and mari Interlayers, rhin 

lenricular interlayers of finc-pcbblc conglomérâtes 

and gravelstoncs with their clastics consisting 

mainly of flints. Uneta’nly scattered flint pebbles 

and gravels occur in somc aleurolire interlayers. A 

thick f6 m) intcrlaycr of coaxse-pebble conglomc- 

rate lies in the base of rhe section. The boundary 

between the Kazanian and Tatarian deposits i.s 

drawn over its rugged lowcr surface. The appa¬ 

rent thickness - 430 m. Fhe EJrzhum horizon sec¬ 

tion near the villages of Ostiovnoye and Vyazovka 

looks more inonoconous and consists of finet 

rocks. It is over 550 m thick. The Urzhum hori¬ 

zon is unevcnly structurée! within the eastern 

zone (Fig. 4). le is characterized by binary structu¬ 

re in the nonh of the zone, in die sections aiong 

the Tor, Yergabusha and Yurgashi ri  vers. Its lowcr 

Irak consists of a conglomeratc-sandstone séquen¬ 

cé with rare interlayers oi icd-brown clayvS and 

maris. The upper onc is represented by a 

marl-clay-sanclstone sequence with interlayers of 

grey claycy limestones and aleurolites. The hori¬ 

zon is 780 m thicic. 

Southwards, ncar the villages of Bekechevo, 

Dmitriyevo, Kholmogory, rhe Urzhum horizon 

is dominared by interlaid clays, aleurolite.s, inter- 

laycrs ol tinc-gralned sandsrones and hrown 

concretionary limestones. Fine and coarse-pehble 

and e\^en boulder conglomérâtes are ai.so impor¬ 

tant. Their clastic matcrial is poorly sorted. T he 

pebble sizes var)* Irom ! to 10 cm, the boulders 

are up to 20-25 aemss. Large pebbles and boul¬ 

ders are represented by the Lower Permian and 

Middle Carhoniferous limestones and sand- 

stones; fine pebbles by fiinu. Conglomérâtes are 

usually füund withiii  rhe bases of sédimentation 

rhythms which are clo.sed by clays with nodular 

limestones. Conglomcrace members in rhe lower 

part of the section arc up to 8-10 m thick. 

Upwards along ihe seaion, conglomerate mem- 

bens beeome diinncr and the sizes of clastic mate- 

riais dccreasc (Kuleva 1975). 

Farther souch, cowards the Peri-Caspian 

Deptession (Buriy), and to ihc west of the Lirais 

forefold.s (Novokulchumovo), the sizes of clastic 

material and the share of coarse-clastic rocks in 

the section decrease. The principal position in its 
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Structure is occupicd by clays> aleurolires and 

fine-grained sandstoncs. The following Fcatures 

are characreristic of these sections: nuher mono- 

tonous brown color of rhe rocks, scattered lime- 

stone nodules, aleiirolite prédominance wiihin the 

lower part of rhe section and that of clays in its 

upper part. The apparent rhickness of the Ur- 

zhum horizon section at Burly constitures 960 m. 

Ostracodes. The paléontologie description of 

the Urzhuin horizon is complété and involves 

large variety of forms. Ostracodes are repre^senred 

by a rich complex consisring of the following 

spccies: zonal guide fossil Pahodarwiniih 

formis (Kashe^^arova) and P. elongata (l iinjak), 

P fragilis var. mjgmta (Schneider), P hmrnatinae 

(Lunjak), /? chramovi (Glcbovskayaj, P. formais 

(Kotschetkova), P. faba (Mischina), P. impostor 

(Miscbin.i), P defluxn (Mischina). P, tirida 

(Molostovskaya), P abvhï (Moloslovskaya), 

P. gartainovi (Molostovskaya), Prasuchonella 

nasalis (Sharapova)'. DtirwinulQtdes hiigurnda- 

nicus Kashe\'arova, Sinustiella ig?iota Spizliarskyi, 

Placidca Unkevwhi (.Spizharskyi), 

Ail  the species listed above are rather widcly dis- 

tributed wiîhin the Urzduim horizon rocks over 

the whole üf the Russian Platform (Molostovslcy 

& Molostovskaya 1967; Molostovskaya 1974, 

1993). Besides, the upper part of the Urzhum 

horizon in the territory  ̂considered is characte- 

rized by isolated localitîes of endetnic cytherides: 

Tscherdynzi'vianu squamoset KotScheikova, 

Wetluginellû (?) tatiîrifa Molostovskaya in press, 

Kasebevaroviana delkatu Molostovskaya in press, 

K. pectunatu Molostovskaya in press. 

Bivalves. Abiella subovata (Jones), MîcrodanttUa 

microdonta (Klialfin),  M. plotnikovskiensis 

(Fedotüv), Paliiemuteln doratiformis GuSev, 

P. pciraUelogramma Kuleva, P. gmevi Kileva, 

Anthracoudia verneitili (Amalizky)j 7l. aktubams 

Gusev, Anîhrdcorututii {Prokopievskiiî) pseudophil- 

lîpsi Fedütov. 

Conchoscracans. Pscudoilherin angulata 

(Lutkevich), Sphacresiheria belorussicu NovojiloV, 

Triedrolophui tverdochlebovi Mol in, Pseudostberla 

otchein Moliu, Aiegdsitum jaroslavknse Novojilov. 

Tetrapods. MncTneiosaurus juhilaeui Novikov, 

Metosaurus sp., Dmtrrosaiirus sp., Platyops sp., 

Notosyodùvi sp. 

Miospores. Characteristic Lebachiacites pulcher- 

riynus (Sauer), Striatoleachites ̂JiigasporiteSj 

F/ninipollenitrs  ̂Jaeniiisporites albertal Jansonis, 

Vittatiua striata Luber; associated PLttysacctis sp., 

Alisporites strhitübaplopinhes. 

rhe North Dvina horizon 

The North Dvina horizon (Severodvinsky in 

F'igs 2-4) in chc western zone is repeesented by 

interlald red clays, alcurolites, sandstoncs, rare 

lenses of fnie-pebblc conglomérâtes of mostly 

local rocks and isolaied interlayers of brown 

clayey limcsioncs (Budyonovsky, Ostrovnoye, 

Kamenny). 

As in the western zone, tlic North Dvina horizon 

section in the south of the central zone is charac- 

lerizcd by rather fine tertigenous composition 

and red roclt-color (well 7:3^ Dzhuan- 

Tyubinskaya, Vyazovka). 

The North Dvina horizon is ununiform in its 

structure in the north of the central zone and in 

rhe castern zone. Ir is variegated and characteri- 

zed by carbonate-clayey composition, being for- 

med of redrown, lilac, grey clays, aleuroFues, 

sandstoncs, limestones and maris, l’hc interlayers 

ol grey rocks generally contatn large amounts of 

charred plant détritus (Gumaguzino, Vesyoly, 

RaznomoikUi Chernigovsky. Alcxandrovka on 

rhe Kupiya River, Uman-Jashla, Dmitrovsky, 

Novukulchumovo, Girydlv Burly). In some sec¬ 

tions (Chernigovsky, Raznomoika, Dmitri- 

yevsky), coarse clasrics (sandstoncs and conglo- 

mciatc.s) are rather significanr in the horizon 

structure, riiev are generally associated with the 

lower hali of the section, sometimes forming a 

sequence up lo 300 m thick there (Cherni- 

gov.sky). l’he amount of coarse terrigenous matc- 

ria! within ihê North Dvina horizon decreases 

westwards and southwards froin the Urals ro the 

Peri-Caspian Dépréssion. The numher of grey- 

rock interlayers decreases in rhe same direction, 

l’hc thickness of the North I^ina horizon varies 

from 100 m ((Tstrovnoye) to670 m (Burly). 

The rock âges within rhe North Dvina horizon 

are determined hy numerous and multiform 

organic romains. 

Ostracodes. Ostracodes are represented by rich 

and diverse associations. The following spccies 

are ubiquicous; zonal guide fossÜ Snchonellma 

futschiki (Kaslievarova) and 5. inornata Spizhar- 
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skyi, 5. pixrallela Spizharskyi, S. iindidaia 

(Mishina), 5. daedala (Mishina), .S*, cultetla 

(Mishina), S. degitaiis (Mishina), 5, spizharskyi 

(Pozner), PmuchnncHa stelmachovi (Spizharskyi), 

P. sulacenùs (Starozhi)ova), Oarwhndnides hugu- 

Tîislamcus Kashevarova. Permlana elongata 

Posner, P oblonga Pmner, Tschndynzcviana pyl~ 

chra Belousova, 7. buzidukensh Kashevarova. 

Besides rhe ostracode-listed above, some peculiar 

sciilptured endetnîc cyrherides occur in rhe eas- 

tern zone ; Tsvberdyuzt‘viana htinihicensis 

Kashevaro\^, T. penuatit KoLschctkova, T tibscau- 

dita Kocschctkova, Netsvhnjewianû costata 

Kotschcrkova, Nugtachia sintzyni Korschetkova. 

Kaschevaroviana dclkata Molostovskaya in press. 

K. pectmiiXîii Molo.stovskaya in press, Ititigumidm 

minis Molostovskaya in press, Permtanclla inila- 

terata Molostovskaya in press, Pamilio primaviî 

Molosrovskaya in press. They are clearly difFerenr 

from thosc common for thc Russian Platform in 

their morphologie ^eaturcs, being close to marine 

and scmimarinc cytherides of the Triassic from 

the Peri^Caspian Dépréssion. 

Bivalves. Bivalves are represented by 

Palaeomutela hiostranzevi Amalizky. P. keyserlingi 

Amalizky, Palaenodonta fïscheri Amalizky, 

Opokiellii ignutjevi Gusev. 

Conchostracans. Siberioleain oblonga 

( M i tse h e 11 ), lïnn icycloleaia intermediata 

(Mitschell). Pseudastheria cican'icûsa (Novojilov). 

Tetrapods. Chroniosiiurua dongusensis 

Tverdnehlebova ̂Rophnnodun rva-dochlehovae 

Ivachnenko, Mkrophon ex'tqtius Ivacbnenko. 

Fishes. Isadia aristoidensis A. Minich, I. sucho' 

nensis h. Minich, Toyemia werdochklmn Minich. 

Flora. Pursongia awfdirzkîi Zalessky, Cordaites 

clercii Zalessky. 

Miospores, Limitisporites sp., Jugasporites sp., 

Lticckisporites virkkîae Potonie et Kremp, 

Taeniaesporites alhcrtae Jansoniiis. 

The Vyatka horizon 

The Vyacka lionzon (Vyaesky in Figs 2-4) in the 

western and central zones, lîkc ihc North Dvina 

one, is compo.sed of ceriigcnous and mostly red 

rocks: clays, aleurolites and. ro a smaller exrcnr, 

sandstoncs. Rare ihin conglomcrare inter!a}'ers or 

lenses occiir, wich their clastic nuterial represented 

by local-rock pebbles, more seldom by flints and 

quartz (Savclycvka, Sankinsky, Kasterinskv, Mas- 

lovsky, Oscrovnoyc, Dzhuan-Tvubinskaya. Ka- 

mennaya, Yelshanka, Vyazovka, Blumcntal). Grey 

and greenish-grcy conglorner.3tc.s and sandstones 

in Blumenta! Gtilly are Associated with copperore 

manifestarions. Ail  the rock therc are chanicrcrized 

by large amoiint.s ot charred plant rcmains: cquise- 

tite stem fragments, pieœs of .srlicilied wood. 

’Fhe Vyatka horizon sections in the eastern zones 

are dominared by bmwn and, more seldom, grey 

clays, aleurolites, sandstones. Grey, Hlac, brown 

limcsroncs and mnrls are aiso important. Some 

conglomérâtes occur, forming rather large lenses 

and inrerlayets. Their clastic material is represen¬ 

ted by flints, quartz, limcstones, effusive rocks 

and more seldom, local red rock (Vesyoly, 

Krasnogorka, Yumaguzino, Smirnovka, Alcba- 

strovaya, C'herepanovka, Novokulchu-movo, 

Ciiryal, Burly). The thickness of the Vyatka hori¬ 

zon comprise 245 ni ncar Novokiilchumovo, 

465 ni ncar Vyazovka. 

The rocks from the Vyatka horizon contain 

diverse organic remains. 

Ostracode&. Ostracodes are represented by the 

following species: guide fossil SueboneUina irape- 

zoideti (Sharapova) and 5. parallèle Spizharskyi, 

S, xinduLiui (Mishina), Wjiitkellina fragilina 

(Belousova), W. fingitii  (Schneider), W vindimk 

rittn (Belousova), DvinelLx ex gr. lyno (Zekina), 

Sui'honclla typtea Spizharskyi, Tatariella iVigtdata 

Mishina, Plucidea luikeviihi (Spizharskyi), 

Tscherdynzeviiitiû ptdchra iBclousova), 

Besides theni. the sections from thc eascern zone 

bear endemie sculprured cytherides, conveyed 

from thc North Dvina horizon Tscherdynzcviana 

penuntd Kotschcrkova, Nelschajewuxjui costata 

Kotschcrkova, fùshcvarotnana delkata Mnlnstov- 

skaya in press, Pamilio primaris Molostov.skaya in 

press. 

Bivalves, Palaeomutela iruntranzevi Amalizky, 

P. orthodonta Amalizky, P. ovalis Amalizky, 

P. plana Amalizky, Palaeanodonta fîsheri 

Amalizky. P akemh Am.dizky, Opokiella tscherny- 

schevi Plütnikov. 

Conchostracans. Limnudia angulidorsa 

Novojilov, /. maitschatica Novojilov, L {TaLùsca) 

fn raten Novo j i I ov, Megan/tu ;// kaljugcnse 

Novojilov» A/, vanum Novojilov. 

Tetrapods. Chroniosuchus uralensis Tverdoch- 

258 GEODIVERSITAS • 1997 • 19(2) 



Stratigraphie corrélation of the Upper Permian, South Ural 

lebova, Kotlasyia sp.. Raphanodon sp., Scutasaurus 

sp., Inostrancevia untlrnsis ’l’atarinoVj Stylaco- 

stichus orenhufgeusis Tatarinov, Dicynodon cf. 

amalitzkii Suschkin. 

Fishes. Jsadia uristovlensis A. Minich, Wodnika 

invicta A. Minich. 

SUMMARY 

AU the Upper Permian scratigraphic uniis from 

the Southern Cts-Urals are at présent provided 

with rcasonably conipleie paléontologie descrip¬ 

tion. Their decailcd division was carried out 

according co ostracode fauna. The red beds of 

rhe Ufimian stage are characterized by a non- 

marine ostracode complex doininatcd by repré¬ 

sentatives Paleodarwïnula genus. Within the 

sections with the Kazanian nurine and continen¬ 

tal deposits, the marine-rock sequences are cha- 

racterized by rîch marine-ostracode complexes of 

Healdia  ̂Bairdui. Ajnpbissitts-, etc.» généra. The 

non-marine Iwzanian deposits conrain a single 

complex of non-marine oscracodes, mainly of 

Pideod^irwhmLi and Darwinuloidcs généra. 

The most detailed stage division by ostracodes 

was carried out for the Tatariaitv with the 

Urzhum, Norrh Dvina and Vyatka horizons 

clearly distinguished by the ratios of cerrain spe- 

cies and généra. The Urzhum horizon ts defined 

by rhe combination of PaleodarwinitLi species 

and abundant Prasuchonellax the North Dvina 

one by domination of SuchoneUina and 

PrasuchanclUiy the V'^yatkian horizon by origina- 

non of new genera; WjatkellifKK  Dvinella and 

Suchonella. 

The peculiarities of ostracode complex distribu¬ 

tions revealed in the Cis-Ural Deflecrion, are sus- 

tained ail over the Russian Plate (Molosrovskaya 

1993) for detailed corrélations within vast terri- 

tories from rhe boréal régions to the northern 

fringes of the Tethys. 

The présence of peculiar endemic cytherid com- 

plcx in the south-east of Cis-Ural Marginal 

Deflection may point to a possible link between 

this territory and the Tethys marine plain in the 

Tatarian âge. 

Thorough search for ostracodes in other régions 

should be considered a primary task aimed to 

distant corrélations. 
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